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Introduction

The Casting and Forging product is playing a greater role in

our everyday lives and is essential than it has ever been.

The Casting and Forging industry fortunes is largely

dependent on the level of activity within the construction

(building and non-building) and automotive sectors.

Ferrous and non ferrous metals and its alloys accounts for

a large portion of all metal production. Metal ingots and

billets are formed by a casting process. The Casting process

has traversed a long path and impacted human civilization

for nearly five millennia. For any metal casting process,

selection of right alloy, size, shape, thickness, tolerance,

texture, and weight is very vital. . Casting process involves

melting the metal to be used, pouring it into a mould,

letting it cool and then knocking out the casting.
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On the other hand, forging is one of the oldest known metal

working processes.

Forging technology occupies a very important place among

all the manufacturing processes as it produces parts with

excellent properties and with minimal wastage. Forging

involves the use of machinery with a hammering or

pressing action to convert basic shapes into a pre-

determined form. Forging has the capacity to refine the

grain structure and improve the physical properties of the

metal. Forging products are consistent, without the defects

of porosity, inclusion or voids, and finishing operations like

machining, coining, sizing, straightening or surface

treatments can also be easily done.
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This handbook gives a concise description of the

fascinating on the state-of-the-art technology of the

casting and forging process of metals and metal alloys.

This book contains precise details on production of ferrous

and non ferrous metals, its casting and forging process

along with their alloys.

It is hoped that this book will find very helpful to all its

readers who are just beginners in this field and will also

find useful for existing industries, technocrats, technical

institutions, etc.
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Market Outlook

Global consumption of primary aluminium ingots during

the period January to December 2015 (CY2015) increased

to ~57.7 million metric tonnes (MMT) from ~54.3 MMT in

CY2014, reflecting a growth rate of ~6.4%. However,

consumption growth during H2CY2015 was lower, at

~4.2%. Primary aluminium demand during the second half

was adversely impacted by consumption of the prevailing

stock of semi-finished and finished products in the market.

Consumption growth of primary aluminium metal remained

at a similar level of ~4.2% in the first quarter of the current

calendar year as well.
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Aluminium Production Cycle
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Non-Ferrous Metals Market is expected to grow at a CAGR of 4.91% by

the period 2016-2020.

Global non-ferrous metals market and is expected to reach 107 million

metric tons by 2020. The growth in this region is attributed to the

increasing consumption of non-ferrous metals in India, China, and

Japan.

Global consumption of primary Aluminium ingots during the period

January to September 2015 increased to ~42.9 million metric tonnes

(MMT) from ~40.4 MMT. Global aluminum casting market will grow at

a CAGR of nearly 6% by 2020.
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Aluminium Production and Consumption
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During 2015, copper was one of the fastest growing segments in the

global non-ferrous metals market.

Demand for aluminium has grown at a CAGR of 6.5% between 2010 and

2015

• Other non-ferrous metals grew at an average of 2.5% during the same

period

• Much of the growth represents the Chinese investment boom and

increased intensity of use of aluminium in the rest of the world
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Demand of Zinc, Copper, Aluminium and 

Lead
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During CY2015, apparent global zinc consumption

increased to ~13.89 MMT from ~13.78 MMT in CY2014,

reflecting a marginal growth rate of ~0.8%. The tepid

growth witnessed was largely on account of a slow

economic growth in China and ade-growth of consumption

in the USA. Going forward, demand growth for refined zinc

is expected to remain subdued in CY2016 on the back of

an unfavourable demand outlook in major zinc-consuming

economies. Nevertheless, the recent infrastructure push in

China would support overall growth to an exent.
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Driven by rising infrastructure development and growing demand for

automotives, steel consumption is expected to reach 104 MT by

2017. It is expected that consumption per capita would increase

supported by rapid growth in the industrial sector, and rising infra

expenditure projects in railways, roads & highways, etc.

India’s crude steel production grew by 7.4 per cent year-on-year to

95.6 Million tonnes (MT) in 2016. Total production of crude steel

during February 2017 grew by 8.5 per cent year-on-year to 8.08 MT.

India’s steel exports grew 150.0 per cent year-on-year to 0.75 MT in

February 2017, while steel imports declined 46 per cent year-on-year

to 0.49 MT. Total consumption of finished steel grew by 3.4 per cent

year-on-year to 76.22 MT during April 2016-February 2017.
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Growth in Steel Consumption
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Global copper mine production this year is expected to grow 1.4 percent to 

19.2 million tonnes, rising another 2.1 percent to 19.61 million tonnes in 

2017.

http://www.entrepreneurindia.co/


www.entrepreneurindia.co

Table of Contents 

CHAPTER 1

 Production of Ferrous Metals

 Production of Pig Iron

 Blast Furnace

 Direct Reduction

 Furnaces for Steel making and Iron making

 Basic Oxygen Furnace

http://www.entrepreneurindia.co/


www.entrepreneurindia.co

 Electric Furnace

 Open-Hearth Furnace

 Cupola

 Steel Ingots and Strand Casting

 Refining Furnaces and Vessels

 Crucible

 Induction

 Melting in a Vacuum and Special Atmospheres

http://www.entrepreneurindia.co/


www.entrepreneurindia.co

 AOD Process

 Energy Referred for Melting

 Ferrous Metals

 Wrought Iron

 Steel

 Carbon Steel

 Alloy Steel

 Stainless Steels

http://www.entrepreneurindia.co/


www.entrepreneurindia.co

 Cast Iron

 Effects of chemical elements on cast iron

 Carbon

 Silicon

 Manganese

 Sulfur

 Phosphorus

http://www.entrepreneurindia.co/


www.entrepreneurindia.co

CHAPTER 2

 Casting Design, Materials and Economics

 Introduction

 Design Considerations

 Designing for expendable-mold casting

 Corners, angles, and section thickness

 Flat areas

 Shrinkage

http://www.entrepreneurindia.co/


www.entrepreneurindia.co

 Parting line

 Draft

 Tolerances

 Machining allowance

 Residual stress

 Designing for permanent-mold casting

 Casting Alloys

 Nonferrous casting alloys

http://www.entrepreneurindia.co/


www.entrepreneurindia.co

 Ferrous casting alloys

 Economics of casting

CHAPTER 3

 Production of Non-Ferrous Metals

 Properties

 Non-Ferrous Metals]

 Smelting

 Furnaces for Non-Ferrous Smelting

http://www.entrepreneurindia.co/


www.entrepreneurindia.co

 Production of Aluminium

 Production of Magnesium

 Production of Copper

 Production of Lead

 Casting Non-Ferrous Materials

 Wrought Alloys

 Aluminium Alloys

 Copper Alloys

http://www.entrepreneurindia.co/


www.entrepreneurindia.co

 Magnesium Alloys

 Die-Casting Alloys

 Zinc Base Alloys

 Aluminium Base Alloys

 Copper Base Alloys 

 Lead Base Alloys

 Tin Base Alloys

 Continuous Casting of Aluminium 

http://www.entrepreneurindia.co/


www.entrepreneurindia.co

 CHAPTER 4

 Welding and Joining Processes

 Fundamentals of a Welding System 

 Design fundamental of welded joints

 ARC Welding Processes 

 Carbon Electrode Welding

 Metal Electrode Welding

 Electrode coating

http://www.entrepreneurindia.co/


www.entrepreneurindia.co

 Atomic Hydrogen Arc Welding

 Inert-Gas Shielded-Arc Welding

 Arc spot Welding

 Submerged Arc Welding

 Stud Arc Welding

 Electroslag Welding

 Resistance Welding Processes

 Spot Welding

http://www.entrepreneurindia.co/


www.entrepreneurindia.co

 Projection Welding

 Seam Welding

 Butt Welding

 Flash Welding

 Percussion Welding

 High-Frequency Resistance Welding

 Oxyfuel Gas Welding Processes

 Oxyacetylene Welding

http://www.entrepreneurindia.co/


www.entrepreneurindia.co

 Air Acetylene Welding

 Pressure Gas Welding

 Solid-State Welding processes

 Cold Welding

 Ultrasonic Welding

 Explosive Welding

 Diffusion Welding

 Forge Welding

http://www.entrepreneurindia.co/


www.entrepreneurindia.co

 Friction Welding 

 Special Welding Process

 Induction Welding

 Electron Beam Welding 

 Laser Welding 

 Flow Welding

 Welding Quality and Safety

 Other Joining Processes

http://www.entrepreneurindia.co/


www.entrepreneurindia.co

 Soldering 

 Brazing

 Adhesive Bonding

 Allied Processes

 Oxyacetylene Torch Cutting

 Transferred-Arc Cuttings

CHAPTER 5

 Finish Processes

http://www.entrepreneurindia.co/


www.entrepreneurindia.co

 Mechanical Surface Preparation

 Blast Finishing

 Process control

 Chemical Surface Preparation

 Water Rinsing

 Dragin

 Dragout

 Concentration in the Tank

http://www.entrepreneurindia.co/


www.entrepreneurindia.co

 Concentration in the Rinse.

 Flow 

 Equilibrium and Effectivity

 Multiple Rinsing 

 Plating Procedure

 Automatic Control

 Brush Plasting

 Metalizing Nonconductors 

http://www.entrepreneurindia.co/


www.entrepreneurindia.co

 Metalizing Processes

 Catalytic Deposition

 Metal Deposition Design Considerations

 Time and Tank Capacity Determination 

 Thickness Testing 

 Other Metallic Coatings

 Electroplating

 Chrome Plating

http://www.entrepreneurindia.co/


www.entrepreneurindia.co

 Galvanizing

 Tin Coating

 Other Plating Metals

 Parkerizing

 Anodizing

 Calorizing

 Hard Surfacing

http://www.entrepreneurindia.co/


www.entrepreneurindia.co

CHAPTER 6
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www.entrepreneurindia.co that is “Instant Online Project Identification

and Selection”

www.entrepreneurindia.co

http://www.entrepreneurindia.co/project-identification
http://www.entrepreneurindia.co/
http://www.entrepreneurindia.co/project-identification
http://www.entrepreneurindia.co/


NPCS Team has simplified the process for you by

providing a "Free Instant Online Project Identification &

Selection" search facility to identify projects based on

multiple search parameters related to project costs

namely: Plant & Machinery Cost, Total Capital Investment,

Cost of the project, Rate of Return% (ROR) and Break Even

Point % (BEP). You can sort the projects on the basis of
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o One of the leading reliable names in industrial world for

providing the most comprehensive technical consulting services

o We adopt a systematic approach to provide the strong

fundamental support needed for the effective delivery of services

to our Clients’ in India & abroad
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We at NPCS want to grow with you by providing solutions scale

to suit your new operations and help you reduce risk and give a

high return on application investments. We have successfully

achieved top-notch quality standards with a high level of

customer appreciation resulting in long lasting relation and

large amount of referral work through technological

breakthrough and innovative concepts. A large number of our

Indian, Overseas and NRI Clients have appreciated our

expertise for excellence which speaks volumes about our

commitment and dedication to every client's success.
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We bring deep, functional expertise, but are known for

our holistic perspective: we capture value across

boundaries and between the silos of any organization.

We have proven a multiplier effect from optimizing the

sum of the parts, not just the individual pieces. We

actively encourage a culture of innovation, which

facilitates the development of new technologies and

ensures a high quality product.
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o Project Identification

o Detailed Project Reports/Pre-feasibility Reports

o Business Plan

o Industry Trends

o Market Research Reports

o Technology Books and Directory

o Databases on CD-ROM

o Laboratory Testing Services

o Turnkey Project Consultancy/Solutions

o Entrepreneur India (An Industrial Monthly Journal)
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o We have two decades long experience in project consultancy and 

market research field

o We empower our customers with the prerequisite know-how to 

take sound business decisions

o We help catalyze business growth by providing distinctive and 

profound market analysis  

o We serve a wide array of customers , from individual 

entrepreneurs to Corporations and Foreign Investors

o We use authentic & reliable sources to ensure business precision 

How are we different ?
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Our Approach

Requirement collection

Thorough analysis of the project

Economic feasibility study of the 
Project

Market potential survey/research

Report Compilation
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Who do we serve?

o Public-sector Companies

o Corporates

o Government Undertakings

o Individual Entrepreneurs

o NRI’s

o Foreign Investors

o Non-profit Organizations, NBFC’s

o Educational Institutions 

o Embassies & Consulates

o Consultancies

o Industry / trade associations

www.entrepreneurindia.co
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Sectors We Cover

o Ayurvedic And Herbal Medicines, Herbal Cosmetics

o Alcoholic And Non Alcoholic Beverages, Drinks

o Adhesives, Industrial Adhesive, Sealants, Glues, Gum & Resin

o Activated Carbon & Activated Charcoal

o Aluminium And Aluminium Extrusion Profiles & Sections,

o Bio-fertilizers And Biotechnology

o Breakfast Snacks And Cereal Food

o Bicycle Tyres & Tubes, Bicycle Parts, Bicycle Assembling

www.entrepreneurindia.co
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Sectors We Cover  Cont…

o Bamboo And Cane Based Projects

o Building Materials And Construction Projects

o Biodegradable & Bioplastic Based Projects

o Chemicals (Organic And Inorganic)

o Confectionery, Bakery/Baking And Other Food

o Cereal Processing

o Coconut And Coconut Based Products

o Cold Storage For Fruits & Vegetables

o Coal & Coal Byproduct

www.entrepreneurindia.co
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Sectors We Cover  Cont…

o Copper & Copper Based Projects

o Dairy/Milk Processing

o Disinfectants, Pesticides, Insecticides, Mosquito Repellents,

o Electrical, Electronic And Computer based Projects

o Essential Oils, Oils & Fats And Allied

o Engineering Goods

o Fibre Glass & Float Glass

o Fast Moving Consumer Goods

o Food, Bakery, Agro Processing
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Sectors We Cover  Cont…

o Fruits & Vegetables Processing

o Ferro Alloys Based Projects

o Fertilizers & Biofertilizers

o Ginger & Ginger Based Projects

o Herbs And Medicinal Cultivation And Jatropha (Biofuel)

o Hotel & Hospitability Projects

o Hospital Based Projects

o Herbal Based Projects

o Inks, Stationery And Export Industries
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Sectors We Cover  Cont…

o Infrastructure Projects

o Jute & Jute Based Products

o Leather And Leather Based Projects

o Leisure & Entertainment Based Projects

o Livestock Farming Of Birds & Animals

o Minerals And Minerals

o Maize Processing(Wet Milling) & Maize Based Projects

o Medical Plastics, Disposables Plastic Syringe, Blood Bags

o Organic Farming, Neem Products Etc.
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Sectors We Cover  Cont…

o Paints, Pigments, Varnish & Lacquer

o Paper And Paper Board, Paper Recycling Projects

o Printing Inks

o Packaging Based Projects

o Perfumes, Cosmetics And Flavours

o Power Generation Based Projects & Renewable Energy Based Projects

o Pharmaceuticals And Drugs

o Plantations, Farming And Cultivations

o Plastic Film, Plastic Waste And Plastic Compounds

o Plastic, PVC, PET, HDPE, LDPE Etc.
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Sectors We Cover  Cont…

o Potato And Potato Based Projects

o Printing And Packaging

o Real Estate, Leisure And Hospitality

o Rubber And Rubber Products

o Soaps And Detergents

o Stationary Products

o Spices And Snacks Food

o Steel & Steel Products

o Textile Auxiliary And Chemicals
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Sectors We Cover  Cont…

o Township & Residential Complex

o Textiles And Readymade Garments

o Waste Management & Recycling

o Wood & Wood Products

o Water Industry(Packaged Drinking Water & Mineral 

Water)

o Wire & Cable
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Contact us

Niir Project Consultancy Services

106-E, Kamla Nagar, Opp. Spark Mall,

New Delhi-110007, India.

Email: npcs.ei@gmail.com , info@entrepreneurindia.co

Tel: +91-11-23843955, 23845654, 23845886, 8800733955

Mobile: +91-9811043595

Fax: +91-11-2385886

Website : www.entrepreneurindia.co , www.niir.org

Take a look at NIIR PROJECT CONSULTANCY SERVICES on 

#StreetView

https://goo.gl/VstWkd
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www.niir.org

Follow Us

www.entrepreneurindia.co

http://www.niir.org/
https://www.linkedin.com/company/niir-project-consultancy-services
https://www.facebook.com/NIIR.ORG
https://www.youtube.com/user/NIIRproject
https://plus.google.com/+EntrepreneurIndiaNewDelhi
https://twitter.com/npcs_in
https://www.pinterest.com/npcsindia/
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For more information, visit us at: 
www.entrepreneurindia.co

http://www.entrepreneurindia.co/

